Chitin synthetase mutants of Phycomyces blakesleeanus.
Mutants resistant to nikkomycin, an inhibitor of chitin biosynthesis, were isolated after exposure of wild-type spores of the fungus Phycomyces blakesleeanus to N-methyl-N'-nitro-N-nitrosoguanidine. Genetic analysis revealed that nikkomycin resistance was due to mutations in a single gene, chsA. Mutants and wild type grew equally well in the absence of nikkomycin. In contrast to the wild type, whose spore germination and mycelial growth were inhibited by 5 microM nikkomycin, chsA mutants grew reasonably well in the presence of 50 microM nikkomycin. Chitin synthesis in vivo was much less affected by the drug in the mutants than in the wild type. Resistance was not due to impaired uptake or detoxification of the drug. Analysis of the kinetics of chitin synthesis in vitro showed that the mutants had a decreased Ka for the allosteric activator, N-acetylglucosamine, and gross alterations in nikkomycin inhibition kinetics. These results indicate that chsA is the structural gene for chitin synthetase, or at least for the polypeptide that bears the catalytic and allosteric sites.